Cerebral inflammation contributes to encephalopathy and brain edema in acute liver failure: protective effect of minocycline.
Encephalopathy and brain edema are serious complications of acute liver failure (ALF). The precise pathophysiologic mechanisms responsible have not been fully elucidated but it has been recently proposed that microglia-derived proinflammatory cytokines are involved. In the present study we evaluated the role of microglial activation and the protective effect of the anti-inflammatory drug minocycline in the pathogenesis of hepatic encephalopathy and brain edema in rats with ALF resulting from hepatic devascularisation. ALF rats were killed 6 h after hepatic artery ligation before the onset of neurological symptoms and at coma stages of encephalopathy along with their appropriate sham-operated controls and in parallel with minocycline-treated ALF rats. Increased OX-42 and OX-6 immunoreactivities confirming microglial activation were accompanied by increased expression of interleukins (IL-1beta, IL-6) and tumor necrosis factor-alpha (TNF-alpha) in the frontal cortex at coma stage of encephalopathy in ALF rats compared with sham-operated controls. Minocycline treatment prevented both microglial activation as well as the up-regulation of IL-1beta, IotaL-6 and TNF-alpha mRNA and protein expression with a concomitant attenuation of the progression of encephalopathy and brain edema. These results offer the first direct evidence for central proinflammatory mechanisms in the pathogenesis of brain edema and its complications in ALF and suggest that anti-inflammatory agents may be beneficial in these patients.